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Objective: To describe the psychological mechanisms that underlie biased self-assessment and suggest
pedagogical techniques to counter them.
Findings: Since the psychological mechanisms that underlie bias self-assessment occur below aware-
ness, strategies that attempt to address bias directly are unlikely to succeed. A more effective approach
may be to structure students’ learning experiences in ways that prevent the unconscious biasing
mechanisms from operating efficiently.
Summary: Given the importance of accurate self-knowledge for professional students and clinicians,
as well as its difficulty to attain, an understanding of the psychological mechanisms that contribute the
most common forms of biased self-assessment is essential for creating and implementing effective
mitigation strategies.
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INTRODUCTION
Unbiased self-knowledge is critical for professionals

who routinely make life and health altering decisions.1-5

Indeed, Standard 4.1 of the Accreditation Council for
Pharmacy Education Standards 2016 and Domain 4 of
the Center for the Advancement of Pharmacy Education
(CAPE) outcomes addresses it directly: The graduate is
able to examine and reflect on personal, knowledge,
skills, abilities, beliefs, biases, motivation, and emotions
that could enhance or limit personal growth. Several lines
of research in clinical education, however, suggest that
both students’ and clinicians’ self-knowledge is often bi-
ased.6-14 The goal of this review is to demonstrate that
completely unbiased self-knowledge is neither attainable
nor desirable, because bias is deeply engrained, and be-
cause the mechanisms that cause bias occur below aware-
ness.15 Consequently, this review also demonstrates that
interventions that help students function despite their self-
knowledge biases are more effective than interventions
that attack the biases directly. While this position seems
defeatist, it is also realistic. On this point, 50 years of
social and cognitive psychological research is virtually
unanimous.15

Consequences of Biased Self-Assessment
Before entertaining solutions to a problem, one

should assess its extent. Hence, this manuscript reviews

common situations in which peoples’ estimates of their
character, abilities, or future prospects are more opti-
mistic than reality warrants. One of the most common
manifestations of biased self-knowledge is weak corre-
lations between ability estimates and actual perfor-
mance. For example, only seven out of 20 papers in
a meta-analysis of practicing physicians’ self-assessment
accuracy reported amoderate positive correlation between
physicians’ self-assessment and their performance; the
remaining papers reported either non-significant or nega-
tive correlations.16 Similarly, a review by Mabe and
West found an average correlation of 0.29 between self-
assessments and external standards.17 Correlations were
lowest for vague abilities associated with ambiguous
or delayed feedback – 0.04 for managerial ability and
0.17 for interpersonal ability – and highest for concrete
abilities associated with prompt feedback – 0.47 for
athletics.17 Other studies have examined intelligence
(r50.20),18 academic ability (r50.35),19 and workplace
performance (r50.20).20 To date, few studies have found
a strong or even moderate relationship between self-
assessment and actual ability.

Like knowledge of one’s abilities, knowledge of
one’s traits is imperfect.21 The Big Five personality in-
ventory, an instrument that classifies respondents in terms
of openness, conscientiousness, extraversion, agreeable-
ness, and neuroticism, only correlates with related behav-
iors at (r50.34) when the behaviors are performed in
a laboratory and (r50.27) when the behaviors are per-
formed outside of a laboratory.22,23 In one of the most
thorough investigations of the relationship between
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self-reports and behavior, researchers asked partici-
pants to wear an electronic recorder for several days to
capture the linguistic and behavioral correlates of traits
that they rated in a previous session. The average corre-
lation between self-reports and behavior was a modest
(r50.27).24 Another way to examine self-knowledge is
to determine whether one’s personality descriptions align
with reports made by members of his/her social circle.
Again, several meta-analyses indicate that self-ratings are
weakly to moderately aligned with others’ ratings.25 The
Big Five correlates with others’ ratings at about (r50.45)
while the California Adult Q-Set correlates with others’
ratings at (r50.27).26-29 Whether using actual behavior
or others’ ratings as accuracy criteria, the message is con-
sistent: people’s self-knowledge is imperfect.

Weak correlations between self-assessment and per-
formance demonstrate that people misestimate their abil-
ities.Additional research, however, demonstrates that this
misestimate is often an overestimate. An early study by
TheCollegeBoard found that 70%of high schoolers rated
themselves above average in terms of leadership ability,
and 100% rated themselves above average in terms of
social skills.30 In fact, 25% of students placed themselves
in the top 1% in terms of social skills.30 Before citing high
schoolers’ immaturity, readers should note that 94% of
college faculty believe their work is better than their av-
erage faculty peer.31 In addition to ability assessments,
amajority of people also believe that they aremoremoral,
and more popular than average.32-34 Just as people often
believe that they are better than average in most broadly
defined domains, they also believe that they are more
likely than average to experience positive outcomes,
and less likely than average to experience negative out-
comes.35,36 A majority believe that they are less likely
than average to experience cancer, divorce, a car accident,
or to become substance dependent, and more likely than
average to live past 80, enjoy their job, have a gifted child,
travel to Europe, or be recognized for their accomplish-
ments.36 In testament to this bias’s refractoriness, such
violations of statistical logic occur even in the presence
of disconfirming evidence. Ninety-three percent of U.S.
drivers believe that they are in the top 50% of driving
ability, including those who have been hospitalized for
accidents that they caused.37 Even the incarcerated rate
themselves as no less law-abiding than the average citi-
zen, and as substantially more dependable, trustworthy,
and self-controlled.38

There is one group, however – about 7% of the
population – that consistently demonstrates accurate
self-knowledge. Their ability estimates align with exter-
nal standards; their aspirations are realistic; and their
self-worth is within reality’s bounds. They are clinically

depressed.39-41 Our illusions occasionally mislead us,
but they also get us out of bed. Indeed, a moderate amount
of self-enhancement has been linked to contentment, altru-
ism, and persistence.42-49 As such, completely accurate
self-knowledge may not only be infeasible, but also un-
desirable. When self-enhancement becomes more pro-
nounced, however, it can lead to unhealthy relationships,
risky behavior, and poor academic performance.50-52 Ac-
cordingly, educators should seek to minimize biases in
self-knowledge, but should also accept limited success in
narrow domains, as perfect self-knowledge is neither pos-
sible nor healthy.

Causes of Biased Self-Assessment
One of the primary reasons that self-knowledge

biases are so recalcitrant is that the mechanisms driving
themoperate belowconsciousness.53 It is difficult tomod-
ify processes ofwhichwe are unaware.While people have
a multitude of cognitive tools for diffusing threatening
information and enhancing positive information, themost
common are self-serving reasoning, biased hypothesis
testing, and biased recall.

People often attribute success and failure in a self-
serving manner, so that success is attributed to internal
factors, such as skill or intelligence, and failure is attrib-
uted to external factors, such as bad luck or distrac-
tion.54,55 For example, researchers found that students
and teachers each attributed student success to them-
selves, but attributed student failure to one another.56-58

Similarly, students who scored poorly on an examination
were more likely to question the examination’s validity
than students who scored well.59 Outside of the class-
room, drivers attribute accidents to external factors, such
as the weather or other drivers, and near misses to alert-
ness and expertise.60 No matter the domain, success and
failure attributions are unknowingly made in the service
of self-enhancement, not accuracy.54

People also create self-serving definitions of compe-
tence when the characteristics or abilities being assessed
are vague, and the standards of comparison are missing or
subjective.61 Empathetic people believe that empathy is
themost important leadership quality; ergo, they are com-
petent leaders. Decisive people believe that decisiveness
is the most important leadership quality; ergo, they are
also competent leaders. Whether or not one believes that
a trait is desirable often depends more on whether or not
he/she possesses it than on the properties of the trait
itself.61

People also use biased hypothesis testing in service
of self-enhancement. When confronted with informa-
tion that confirms a positive self-view, people typi-
cally ask themselves, “Can I believe this?” Answering
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in the affirmative only requires adequate support, not
overwhelming evidence.When information disconfirms
a positive self-view, however, people ask, “Must I be-
lieve this?” Answering this question in the affirmative
requires a great deal of solid evidence.62,63 Thus, when
confronted with equal amounts of confirming and dis-
confirming evidence, people tend to strengthen their
previously held beliefs.64 For example, when research
criticizes social groups with which people identify, they
are more likely to critique the methodology than when it
does not.65 When self-assessing, people often ask them-
selves whether their desired conclusion is true, and de-
termine that it is once they accumulate just enough
asymmetrically vetted evidence. Like self-serving attri-
butions and definitions, this process also occurs outside
of awareness.

When testing hypotheses about themselves, people
commonly rely on memory for evidence, but memory
can be an additional source of bias since people are more
likely to remember self-enhancing information than self-
critical information.66,67 Specifically, positive qualities
are more memorable than negative ones, success feed-
back is more memorable than failure feedback, and neg-
ative feedback is preferentially forgotten.68-71Memories
are even re-written in the service of self-enhancement.
Researchers found that students remembered their test
scores as higher than they actuallywere, and that this bias
became more extreme with time.72 Not only do people
often test hypotheses in a biased manner, they buttress
the hypotheses with positively biased recall. Together,
biased recall, self-serving reasoning, and biased hypoth-
esis testing allow individuals to believe that their self-
assessments are objective: They are based on memories;
alternatives have been considered; they can rationally
link their traits to positive outcomes; any deficits can
be easily explained away. Armed with the impression
of objectivity, individuals have little reason to adjust their
self-assessments; hence, it should come as no surprise that
most people believe that they are more objective than
average.73,74

Countermeasures
While this review has so far described people as in-

corrigibly biased, we usually function well enough. We
chronically overestimate our abilities and character, but
we do not wander the world in gleeful delusion, making
one disastrous decision after another. Self-enhancement
has limits, and one of the most helpful things that educa-
tors can do is to keep their students within those limits.
Since the self-knowledge biasing mechanisms operate
below consciousness, interventions that encourage stu-
dents to introspect on the quality of their decisions or

the content of their character will have limited success,
because they are conscious solutions to unconscious prob-
lems. The same biases that operate during normal cogni-
tion also operate during introspection. Even informing
people of the biasing mechanisms and their effects on
cognition is ineffective.75 Consequently, the most effec-
tive interventionsmay be those that circumvent themech-
anisms or do not allow them to operate efficiently. To
date, researchers have uncovered two promising strate-
gies: requiring students to evaluate themselves on spe-
cific, measurable, and externally generated outcomes,
and providing non-threatening feedback that guides stu-
dents toward improvement.

Students’ ability to employ self-serving reasoning is
severely limited when the evaluation criteria are gener-
ated by another person. Accordingly, Dunning and col-
leagues found that participants’ self-assessments of
athleticism, artistic talent, and extracurricular involve-
ment showed very little positive bias when they assessed
themselves using externally generated criteria.76 These
findings may be particularly applicable when students
are asked to self-assess vague soft skills. Rather than ask-
ing students to assess their communication ability, edu-
cators should identify the specific traits and abilities that
make an effective communicator, and then ask students to
self-assess on those traits and abilities. For example, ed-
ucators may conclude that maintaining eye contact, being
concise, and asking follow-up questions are practices of
a good communicator. Asking students how often they do
these things will likely result in less positive bias than
asking them how well they communicate. When the cri-
teria for good communication are externally generated,
students no longer have the opportunity to create a self-
serving definition.

Similarly, people show substantially less positive
bias when the evaluation criteria are specific and mea-
sureable. Dunning and colleagues found that participants
showed more positive bias when self-assessing am-
biguous positive (eg, sensitive, sophisticated, sensible)
or negative (eg, neurotic, impractical, naı̈ve) traits than
when self-assessing specific positive (eg, thrifty, studi-
ous, punctual) or negative (eg, sarcastic, gossipy, clumsy)
traits.76 Consequently, the American Association of Col-
leges of Pharmacy’s entrustable professional activities
(EPAs) – due to their inherent measurability and speci-
ficity – may be particularly valuable bias-mitigation
tools.77 Each EPA consists of a general ability and sev-
eral specific and measurable supporting tasks. Asking
students the extent to which they perform each of the
supporting tasks will likely result in less biased self-
assessments than asking them about a broad ability or
trait that can be re-defined in a self-serving manner. For
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example, asking students whether they can collect med-
ical history from a patient or caregiver, discuss a patient’s
experience with medication, determine a patient’s medi-
cation adherence, and use health records to determine
a patient’s health-related needs should yield less biased
estimates of patient assessment skills than asking stu-
dents to reflect on their patient assessment skills. Patient
assessment skills are somewhat vague and therefore sus-
ceptible to self-serving redefinition. The supporting tasks
are less so. Even if students are not self-assessing on the
EPAs, the EPAs’ general structure can help educators to
create their own self-assessment standards. Rather than
asking about broad abilities and allowing students to
create self-serving definitions of competence, educators
should create specific criteria for competence ahead of
time and ask students to self-assess according to the cri-
teria. While Dunning’s findings support this strategy,
there is currently no research on the use of EPAs as bias
reduction tools, nor is there any field research on the use
of specific, measurable, and externally generated compe-
tence criteria as a bias reduction technique. To date, all
research is laboratory based and has yet to be translated to
the classroom.

Positive bias is also reducedwhen the ability in ques-
tion is modifiable. In a study by Dunning and colleagues,
participants learned that they would take a standardized
test measuring “integrative orientation,” a fictitious trait
that was either described as either modifiable or fixed.78

When “integrative orientation” was described as modifi-
able, participants were equally likely to seek additional
feedback after success and failure, but when “integrative
orientation” was described as fixed, participants were
more interested in additional feedback after success than
after failure.78 Relatedly, Lockwood found that partici-
pants’ beliefs about their ability to improvewere themain
determinant in whether they found examples of excellent
performance demoralizing or inspirational.79 Whenever
possible, educators should provide clear guidance on im-
provement strategies, as it minimizes the threat to the self,
and therefore minimizes the likelihood that underlying
biasing mechanisms will be activated. Indeed, a review
by Marsh and Roche concluded that providing concrete
guidance with feedback was one of the most effective
methods of improving performance. While Marsh and
Roche were primarily interested in teaching evaluations,
some research has been conducted on the effectiveness of
guided feedback for students.80 Lane and Gottlieb asked
third-yearmedical students to assess their performance on
21 core elements of a medical interview that they had just
conducted. Each student also spent 20-30minutes review-
ing a videotape of his/her interview with one or two fac-
ulty members who had also watched the videotape and

rated his/her performance. During the interview, both
parties critiqued the student’s performance, and the fac-
ulty member(s) suggested improvement strategies. When
the exercise was repeated one week later, researchers
found that the discrepancy between faculty’s ratings
and students’ self-ratings had decreased significantly.
Although this study did not have a proper control con-
dition, it did provide evidence that non-threatening
feedback along with guidance can significantly reduce
self-assessment bias. Feedback aside, the use of video-
tapes may be helpful since they provide objective, real-
time documentation of student performance. Indeed,
Scherer and colleagues found that feedback with a video-
tape review increased surgical residents’ trauma resusci-
tation skills significantly more than feedback alone.81

Feedback does not always need to come from in-
structors. Peer review can also be beneficial, as it is asso-
ciated with improved grades, increased time on task,
critical thinking, and an opportunity to exercise profes-
sionalism and social skills.82,83 Furthermore, instructor
evaluations are more strongly correlated with peer eval-
uations than with self-evaluations, suggesting that peers
can stand in for instructors if they are given clear assess-
ment criteria.84 Xiao and Lucking asked undergraduates
to review one another’s writing assignments and either
provide a quality rating or both a quality rating and qual-
itative feedback. The researchers found that in both con-
ditions peer evaluationswere significantly correlatedwith
instructor evaluations and that students who received the
rating and feedback performed better than students who
only received the rating, suggesting that peer feedback
with additional guidance benefits students’ performance.
This study, however, did not ask students to self-assess.85

However, Peer review does have several notable limita-
tions. As Kruger and Dunning suggest, less knowledge-
able students are not in an ideal position to provide
feedback since competence in a domain is required to
judge competence in a domain.86 Furthermore, for peer
review to be successful, multiple reviewers should be
recruited, trained, and given clear assessment criteria,
such as a rubric.87Despite their limitations, both guidance
for improvement and concrete assessment criteria are suc-
cessful because they either circumvent the biasing mech-
anisms or do not allow them to operate efficiently. Some
tactics, however, attempt to deal directly with the mech-
anisms. The most common technique is self-reflection on
one’s own thoughts, biases, and behaviors.

Self-reflection’s success is likely to be limited
because people do not have access to many of their men-
tal processes,88-92 especially the ones that bias self-
knowledge.53 In some cases, self-reflection even has
negative consequences.93,94 Specifically, self-reflection can
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produce sub-optimal choices, overconfidence, and poor
attitude-behavior consistency when people reflect on the
reasons for their preferences or their behaviors.93-96 To
assess reflection’s effect on preference, Wilson and col-
leagues asked participants to choose between two posters
(one artistic and one funny) either without a manipulation
or after reflecting on their reasons for liking/disliking
each poster. People in the reflection condition were more
likely to choose the artistic poster than those in the control
condition, but when contacted three weeks later, they were
less satisfied with their choice than those in the control
condition. Researchers also found that when participants
reflected on their preferences for consumer goods and col-
lege courses, their preferences were less aligned with ex-
perts’ ratings than the preferences of students who did not
reflect.94WhileWilson’s studies primarily dealt with pref-
erences, studies found that reflection could lead to sub-
optimal choices when a rational best choice existed.97

In addition to encouraging sub-optimal choices, self-
reflection can also weaken the link between attitudes and
subsequent behaviors.95,96Wilson and LaFleur found that
students who reflected on why they would or would not
perform a given behavior made less accurate and more
overconfident behavioral predictions than participants
who did not reflect.95 Similarly, Wilson and colleagues
found that participants who reflected on their attitudes
before reporting them showed lower attitude-behavior cor-
respondence than participants who did not reflect.98 Not
only can self-reflection sometimes lead to sub-optimal
choices, it can also hamper people’s ability to predict their
own behavior. This occurs because peoples’ primary rea-
sons for their preferences and behaviors are often either
implicit or not easily verbalized. To the extent that the
reasons generated during self-reflection mismatch one’s
actual reasons, predictions and choices based on the gen-
erated reasons will be disadvantageous or inaccurate.94,98

There are situations, however, when self-reflection
shows some benefit. Specifically, one study has demon-
strated that when self-reflection is about traits (not abili-
ties, preferences or behaviors), is written down, and is
explanatory rather than descriptive, it can result in slightly
less – though still statistically significant – positive bias.99

Explanatory self-reflection occurs when people contem-
plate why they have (or do not have) certain traits. What
are the reasons why I am irritable, empathetic, logical,
etc.? Descriptive self-reflection, however, occurs when
people consider whether or not they have certain traits
in the first place. Am I cheerful? Only explanatory self-
reflection, when its contents are written down, appears to
have an effect on bias. Sedikides and colleagues asked
participants to read a list of both positive and negative
traits and then to either engage in written or internal

explanatory or descriptive reflection. They found that
while everyone believed that they possessed positive
traits to a significantly greater extent than negative traits,
the participants who engaged in written explanatory
self-reflection showed significantly less bias than partic-
ipants in all other conditions. If educators choose to use
self-reflection as a bias mitigation tool, they should be
sure to ask students to write down their thoughts and to
engage in explanatory – rather than descriptive – self-
reflection. Educators should also expect small reduc-
tions in bias, not total elimination. The weakness of
self-reflection as a bias mitigation tool does not mean
that all types of reflection are ineffective in all scenarios.
For example, educators have routinely used reflective
practice in an attempt to improve student’s critical think-
ing and problem solving skills.100,101 This manuscript,
however, is primarily concerned with efficacy of reflect-
ing on one’s attitudes and motivations as a way to de-
crease self-biases.

Accountability manipulations can also reduce self-
assessment bias.102 Sedikides and colleagues found that
when participants expected to justify their work to an
expert, their self-assessments became significantly less pos-
itive because they engaged in pre-emptive self-criticism.
The researchers asked all participants to write an essay
defending their position on a controversy. After writing
the essay, half of the participants were told that they
would later justify their response to a logician, and the
other half simply wrote the essay. Following the account-
ability manipulation, participants graded their essay on
clarity of thinking, writing style, smoothness of transi-
tions, logic of arguments and persuasiveness of arguments.
Participants in the accountability condition assigned them-
selves significantly lower grades than participants in the
control condition. Thus, to the extent possible, students
should justify their self-assessments, not simply produce
them. It should be noted that these studies were not
designed to test whether self-enhancement had been elim-
inated. Even though accountable participants assigned
themselves lower grades than unaccountable participants,
their grades could have still been higher than those
assigned by an instructor.

Even when tactics that deal with bias directly appear
to work, instructors should not immediately celebrate,
because the effect of one intervention on one outcome
cannot differentiate correction from debiasing. Correc-
tion is an adjustment to one’s estimate that leaves the
mental processes that biased the estimate unaffected. A
student who is correcting may say to him/herself, “I no-
ticed that I’ve over estimated my performance on the last
two patient interview exercises. I should revise my next
estimate for the next exercise downward by about half
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a letter grade.” Notice that this student said nothing about
explaining away weaknesses or preferentially recalling
strengths when estimating academic performance; he/she
simply made an adjustment to one specific estimate that is
unlikely to generalize to other times or tasks. Debiasing,
however, alters the mental processes that created the bias,
and exerts effects across time and domain.103,104 A student
who has been debiased may say, “This intervention has
made me realize that I usually focus on my past successes
and explain away past failures when I estimate exercise
scores. In the future I will use different estimation strategies
and be more in tune with my strengths and weaknesses.”
Since themental processes that create biased estimateswere
altered, the student is likely to be less biased – but not com-
pletely unbiased – on related future tasks. No research in
either general education or clinical education has clearly
differentiated correction from debiasing. If debiasing – to
the extent that it is possible – is the goal of self-knowledge
interventions, additional research is required to identify the
types of interventions – if any – that produce it.

Given the importance of accurate self-knowledge for
professional students and clinicians, aswell as its difficulty
to attain, an understanding of the psychological mecha-
nisms that contribute the most common forms of biased
self-assessment is essential for creating and implementing
effective mitigation strategies. The current article outlines
said mechanisms and discusses strategies to circumvent
them; however, it is a partial step toward mitigating biased
self-assessment. While valuable research has come from
several areas of the health sciences, additional research is
needed to determinehowwellmitigation strategieswork in
the classroom.105,106 Future research should also determine
whether debiasing is possible in real world settings. While
this manuscript has painted a gloomy picture of human
cognition, it is worth noting that humans do well most of
the time, and that even small interventions –when properly
implemented – can have significant mitigating effects.
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